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83 3.0 Locations: 



84 Brooke Army Medical Center 

85 3851 Roger Brooke Drive 

86 Fort Sam Houston, TX 78234 
87 

88 Carl R. Darnall Army Medical Center 

89 36000 Darnall Loop 

90 Fort Hood, TX 76544-4752 

91 

92 Landstuhl Army Medical Center 

93 Bldg 3703 

94 Landstuhl/Kirchberg 66849 
95 

96 Tripler Army Medical Center 

97 1 Jarrett White Road 

98 Honolulu, HI 96859 

99 

100 Martin Army Community Hospital 

101 7950 Martin Loop 

102 Fort Benning, GA 3 1905-5637 
103 

104 



105 4,0 Research Plan 



106 4.1 Purpose: 

107 The study's purpose is to evaluate the differences in clinical utility and effectiveness 

108 between the Automated Neuropsychological Assessment Metrics 4 th edition Military Version 

109 (AN AM 4 TBI MIL) and the Immediate Post-Concussion Assessment and Cognitive Testing 

1 10 Military Version (ImPACT MIL), which are both designed to determine the effect of mild 

111 traumatic brain injury (mTBI) on neurocognitive functioning. Since a decreased ability to 

112 maintain balance is also a characteristic of mTBI, the Unipedal Stance Test (UPST) will be given 

113 as a measure of potential neurological impairment, and compared to the traditional 

1 14 neurocognitive tests. Another proposed indicator of the presence of brain injury after mild head 
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115 trauma is a quantitative electroencephalogy (QEEG), which will be also given as an additional 

1 16 measure using a portable EEG monitoring device, the AHEAD M-100. 

117 



118 4.2 Hypotheses/Research Questions: 

119 A. To what extent do individuals diagnosed with mTBI differ from otherwise healthy, non- 
120 injured individuals on the ANAM4 TBI MIL and ImPACT MIL? 

121 

122 B. Does either neurocognitive assessment battery demonstrate significantly greater 

123 sensitivity and specificity for an acute concussion in a military sample? 

124 

125 C. To what extent do individuals diagnosed with mTBI differ from otherwise healthy, non- 
126 injured individuals on the Ahead M-100 device using the manufacturer's proprietary 
127 interpretive algorithms? 
128 

129 D. Does the use of the Ahead M-100 demonstrate significantly greater sensitivity and 

130 specificity for an acute concussion in a military sample when compared to traditional 

131 neurocognitive measures? 

132 

133 4.3 Significance: 

134 Mild TBI can be found in both the civilian and military environments. Common causes of 



135 TBI, both civilian and military, include falls, motor vehicle accidents, striking or being thrown 

136 against an object, and assault. According to existing data, more than 1.5 million people 

137 experience a traumatic brain injury (TBI) each year in the United States. These injuries have 

138 been identified as possibly causing long-term or permanent impairments. In addition to the 

139 growing population of the injured, mTBI costs the nation nearly $17 billion each year in funding 

140 (Binder, 2003). Accurate neurocognitive assessment calculated by a valid, sensitive, specific, 

141 computerized instrument would greatly assist in the medical care of concussed patients. A rapid 

142 test that shows strong validity and utility will provide the capacity for assessment in remote 

143 locations that lack neuropsychological services. 

144 4.4 Military Relevance: 

145 The army is currently using two different computerized neurocognitive batteries for 

146 measuring concussion: ANAM4 and IMPACT. Both tests have their advocates and detractors, 

147 but there is no data as to which is superior for this purpose. This study will allow the Army to 

148 best serve its service members by selecting the superior instrument for wider fielding and use. 
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149 Management of acute concussion is a significant problem for the military today. As an 

150 alternative to traditional neuropsychological testing, which can only be conducted by a licensed 

151 clinical neuropsychologist, automated (computerized) neurocognitive testing has been proposed 

152 for the assessment of cognitive impairment in individuals who are suspected to have 

153 mTBI/concussion. It is known that mTBI often does not present with apparent visible symptoms, 

154 and the symptoms may also overlap with other diagnoses; therefore, the most effective test needs 

155 to be chosen to aid in the detection and treatment of mTBI. Additional benefits would include the 

156 means to monitor the injured soldier's status, treatment progress, and return-to-duty potential. 

157 The study seeks to establish which of the tests currently in use by the military has the strongest 

158 validity and utility for soldiers suffering from mild traumatic brain injury (TBI) is considered the 



Table 1 . 

Common Symptoms of Traumatic Brain Injury 



General Symptoms of TBI 


Symptoms of Moderate ro Severe TBI 


Headaches 


Loss of consciousness (30 minutes or more) 


Difficulty organizing daily tasks 


Personality change 


Mental confusion (easily contused, 
easily feeling overwhelmed) 


Loss of coordination 


Ughrireadness or feeling dizzy 


Weakness or numbness in rhe extremities 


More sensiriw to auditory stimuli, 
lights, or other distract ions 


Skirred speech 


Behavior or mood changes (feeling 
sad. anxious, or listless) 


Dilation of one or both, pupils 


Double vision, blurred vision, or 
tired eyes 


Inability to awaken 


Ringing in the cars 


Seizures 


Bad caste in the mouth 


Repeated vomiting or nausea 


Fatigue or lethargy (feeling tired all 
or the time) 


A severe, persistent, or worsening headache 


A change in sleep patterns 




Trouble with memory. 

concentration, or calculations 




Easily irritated or angered 




Impiilsiviry (lack of inhibition) 




Slowed movement, calking, reading, 
or thinking 




Sexual dysfunction 





159 signature wound of the current conflicts (Okie, 2005; Keltner, 2007). As of September 30, 2007 

160 the Pentagon listed 4471 TBI diagnoses from OEF and OIF. However, the founder of the 

161 Congressional Brain Injury Task Force, estimates more than 150,000 instances of TBI have 

162 occurred among approximately 1.5 million OEF/OIF participants (Zoroya, 2007). The 

163 discrepancy may be due to the idea that an estimated 80% of TBIs are mild (mTBI); a condition 

164 that is not readily apparent (Heegaard, 2007). Most mTBI patients make a rapid recovery, suffer 

165 few post-injury complications, and, for these reasons, often bypass acute medical attention or 
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166 hospitalization. Nevertheless, between three to five percent of mTBI patients develop chronic 

167 symptoms, and delayed symptom onset is not uncommon (McCrea, 2008). 

168 In OEF and OIF, the most common sources of TBI are explosives and blasts (Keltner 2007; 

169 DePalma, 2005; Finkel, 2006; and Warden 2006). Traumatic brain injury accounts for 

170 approximately 60% of war injuries caused by blasts (Keltner, 2005). The severity of the TBI 

171 depends on the magnitude of symptoms that result from the injury, and outcomes can range from 

172 a complete recovery to permanent disability or death (Rao, 2000; Hcegaard, 2007; Moppett, 

173 2007). When blasts and other mechanisms of injury that result in loss of consciousness produce 

174 a TBI the injury may be defined as mild (< 30 minutes) (American Congress of Rehabilitation 

175 Medicine definition). Also accompanying TBI may be anterograde memory loss or post- 
176 traumatic amnesia, as well as difficulty encoding new information following the injury. Not all 

177 TBI victims suffer from loss of consciousness or amnesia. Those with more mild exposure to 

178 trauma may become dazed and confused, characterized by difficulties with orientation, 

179 perception, concentration, memory encoding and retrieval, and judgment. 



180 Further complicating recovery from mTBI is an assemblage of cognitive, physical, and 

181 emotional symptoms that can occur following mTBI, termed post-concussive syndrome 

182 (Bazarian, 2001; Lishmann, 1988; Vanderploeg 2007). Patients with post-concussive syndrome 

183 may complain of headaches, postural imbalance, insomnia, memory problems, fatigue, irritable 

184 or depressed mood, or interpersonal conflict (Lew, 2006; Vanderploeg, 2005). This syndrome is 

185 challenging to diagnose using a detailed physical exam or neuroimaging alone. It is often the 

1 86 case, unfortunately, that misattributions of underlying psychopathology prevent post-concussive 

187 syndrome patients from receiving appropriate care. 

188 To date, studies which have attempted to detect the effects of mTBI in a population have 



189 produced only modest results. The natural course of concussion is to heal with few if any 

190 residual symptoms, (Wyman, 2008). Further, as also pointed out by Wyman, the current 

191 classification system for concussion is based upon the criteria of Kay and Associates (1993) 

192 which allows the diagnosis of mTBI with only a transient alteration of consciousness — easily 

193 non-neurologic in etiology — and thus the vast majority of mTBI subjects have suffered no 

194 unconsciousness nor loss of memory. If there is a common group neuropsychological correlate 

195 in such a population, it is likely transient and needs to be acutely measured in recent concussion. 



196 Despite the prevalence of wartime mTBI, the chronological stages in improvement of 

197 related sequelae are poorly understood. Due to the complexity of injury, there has been a recent 

198 surge of research to improve techniques for early detection and assessment. 

199 Clinicians and researchers have begun to recognize the utility of computerized testing for 

200 assessing neurological insult (i.e., mTBI; Register-Mihalik, Guskiewicz, Mann & Shields, 2007). 

201 There remains a paucity of evidence that computerized testing immediately following possible 

202 brain injury from blast exposure or alternative sources is beneficial. A study conducted by 

203 McCrea et al. 2005, reported increased sensitivity to acute concussion when comparing 
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204 neuropsychological testing to a brief battery consisting of a graded symptoms checklist (GSC), 

205 standardized assessment of concussion (SAC), and Balance Error Scoring System (BESS), The 

206 BESS has been studied for over 10 years (Broglio 2009) and has become a standard test for 

207 assessing concussion in high school and college athletes. They demonstrated the relative 

208 sensitivity of neurocognitive testing increased by five percent two days following concussion and 

209 by fourteen to thirty percent seven days following a concussion. They noted, however, that the 

210 increased sensitivity at seven days post-mTBI rate must be balanced against the false-positive 

211 rate of nine percent identified in the normal control group. A small but clinically significant 

212 percentage of injured athletes who reported being symptom free by day two continued to be 

213 classified as impaired on the basis of objective balance (the Balance Error Scoring System 

214 (BESS)) and computerized neurocognitive testing. These data suggest that neuropsychological 

215 testing may be of incremental utility to subjective symptom checklists in identifying the residual 

216 effects of sport-related concussion. The implementation of neuropsychological testing to detect 

217 subtle cognitive impairment is most useful once post concussive symptoms have resolved. This 

218 management model is also supported by practical and other methodological considerations 

219 (McCrea, 2008). 

220 In the past, self reported symptom checklists were a significant tool used to evaluate sports- 

221 related concussions, but the lack of objective data made it difficult to properly assess those with 

222 concussions in the sports arena (Oliaro, 2001). The 2005 study by McCrea et al. indicated that 

223 objective balance was clinically significant even when there were no self-reported symptoms in a 

224 post-concussion group. The BESS is a modified version of the Romberg test and can be 

225 administered in less than 10 minutes. It is conducted under six stance conditions: a double-leg 

226 stance, single-leg stance, and heel-to-toe tandem stance - each on a firm surface, then on a 

227 flexible foam surface (Broglio, 2009). The subject is tested with their eyes open as well as eyes 

228 closed. During the trial, the number of errors an athlete makes is counted, with the higher 

229 number of errors representing suppressed balance. If there is an increase of three or more errors 

230 above the baseline this may represent a significant change indicative of a balance impairment 

231 (Valovish-McLeod, 2006) with a sensitivity to concussion reported at 34% and specificity at 

232 91% (McCrea, 2005). 

233 The BESS has been demonstrated to be both reliable and valid for sports-related 

234 concussions (Guskiewicz et al., 2001 ; Riemann et al., 1999; Riemann & Guskiewicz, 2000). The 

235 BESS is recommended for use with military personnel (Iverson, 2008). However, the BESS has 

236 often been noted as having poor inter-rater reliability. While the stances of the BESS are simple, 

237 often there is an issue with administrators' subjective evaluation of the test. One rater will count 

238 a fault while another rater watching the same subject would not. Thus this difference can result 

239 in a decrease in test reliability. Per Springer, Marin, Cyhan, Roberts, and Norman (2007), being 

240 able to remove the subjective portions of the test and reduce the number of stances conducted 

241 should result in a test with great reliability and validity. If the necessary clinical information can 

242 be gathered in a shorter period of time using two stances completed twice rather than three 

243 stances completed twice (on two different surfaces), that test may have greater clinical 



Template Revised 13 April 09 



Protocol Title: A Comparative Study: ImPACT MIL versus ANAM4 TBI MIL for an Acute 
Concussion 

Version #10,6 March 20 1 2 8 



244 application than the BESS when assessing for mTBl. The Unipedal Stance Test (UPST) is 

245 described as a method of quantifying static balance ability (Newton, 1989). In this test the 

246 subject stands barefoot, both on a hard surface and again of a foam surface, on the leg of their 

247 choice, with the other leg raised near, but not touching, the ankle of their supporting limb. The 

248 subject is asked to focus on a spot on the wall at eye level in front of them and to cross their arms 

249 over their chest, They are to hold this stance as long as possible or up to 45 seconds (Springer et 

250 al., 2007). The measure is then repeated with the patient's eyes closed. Each session is completed 

251 three times and is timed. The timing of the session is stopped if any of the following occur: the 

252 non-stance foot touches the floor, the arms are uncrossed, the stance foot shifts, participants open 

253 their eyes during the eyes closed test, or they reach the maximum time of 45 seconds. 

254 Two computerized, neuropsychological tests, the Immediate Post-concussion Assessment 

255 and Cognitive Testing (ImPACT) and the Automated Neuropsychiatric Assessment Metric 

256 (ANAM) are currently being administered to active duty military personnel to assess for mTBI. 

257 However, there has been little research supporting the efficacy or accuracy of either test. 

258 Therefore, the best method for assessing mTBI has yet to be established. The most efficacious 

259 approach to addressing uncertainty surrounding the validity and clinical utility of the ImPACT 

260 and the ANAM is to systematically conduct research comparing the two tests, which will 

261 indicate the assessment that can offer the most accurate measurements of mTBI. 

262 Currently there is a dearth of data in the scientific literature on the computer-based 

263 neurocognitive/neuropsychological test batteries and their use with active duty military 

264 personnel. According to Lovell (2001), the ImPACT 2.0 was designed to objectively measure 

265 visual and verbal memory, working memory, processing speed, visual motor skills, and reaction 

266 time to assist in the diagnosis and tracking recovery of the concussed individual. The test was 

267 developed at the University of Pittsburgh Medical School and has been widely used with high 

268 school and college athletes following sports related concussions. Lovell (2001) noted that the 

269 short administration time of 20 minutes as it relates to sports injuries relies on two 

270 administrations; one pre-season (baseline) and one post-injury, in order to measure cognitive 

271 deficits post-concussion. Research indicated one of the key attributes of the ImPACT was its 

272 ability to accurately identify cognitive data and post- concussive symptoms following an injury, 

273 as well as play a key role in determining whether the concussed individual is fit for play return to 

274 work, or requires additional evaluation or services. The military is currently using ImPACT MIL, 

275 which consists of ten cognitive tasks (subjective profile and health history questionnaire, current 

276 symptoms, injury description and conditions, and six neuropsychological tests (word 

277 discrimination, design memory, Xs and Os, symbol matching, color match, and three letters). 

278 The ImPACT MIL is currently being used to aid in the detection, diagnosis, and treatment of 

279 Special Forces soldiers with mTBI. It can be administered individually or in a group setting, thus 

280 making its administration to large groups easier than traditional paper and pencil 

281 neuropsychological tests. 

282 In terms of sensitivity of specificity, Schatz et al. (2005) found that among high school 

283 athletes suffering from a concussion; the ImPACT was successful at identifying 85.5 % of the 
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284 cases as either concussed or non-concussed. Visual memory, reaction time, and processing speed 

285 subtest composite scores were found to be very sensitive to detecting mild concussion in high- 

286 school athletes. Sensitivity was reported at 81.9% and specificity at 89.4 %. A study by Van 

287 Kampen et al. (2006) supported the idea that objective neuropsychological tests may be more 

288 consistent than that of a measure of self-reported symptoms. According to Aubry et al. (2001), 

289 the risk of false negatives is higher when only paper and pencil neurocognitive measures are 

290 used due to the test's susceptibility to practice and learning effects. 

291 AN AM is the culmination of a long line of computer-based test systems developed by the 

292 Department of Defense and evolved principally from the Unified Tri-Service Cognitive 

293 Performance Assessment Battery (UTC-PAB; Englund, Reeves, et al., 1987). According to 

294 Reeves et al. (2007), the AN AM was specifically designed to meet the needs of researchers and 

295 clinicians assessing neuropsychological function in long-term (6-12 months), short-term (daily to 

296 weekly), and within session repeated measures assessment, After the Center for the Study of 

297 Human Operator Performance (C-SHOP) based at the University of Oklahoma received the 

298 exclusive license for AN AM, researchers and staff at the center surveyed AN AM users, initiated 

299 a quality assurance assessment of the existing AN AM software, and then set about making 

300 improvements and innovations in order to produce an enhanced suite of ANAM software 

301 products that would provide greater uniformity, capability, and usability. C-SHOP released an 

302 improved version of the ANAM test modules (version 4.0 or ANAM4™) in the Fall of 2006. The 

303 ANAM4™ TBI MIL Battery is the current version being used by the military today. C-SHOP 

304 says the ANAM4™ TBI MIL Battery provides "precise, objective, automated measures of 

305 fundamental neurocognitive functions including response speed, attention/concentration, 

306 immediate and delayed memory, spatial processing, and decision processing speed and 

307 efficiency" (Helmick, et al., 2006). These qualities of the ANAM4™ TBI MIL Battery are 

308 consistent with past applications of computer-based testing of TBI, with normative work 

309 conducted by DVBIC, and with the Clinical Practice Guidelines and Recommendations 

310 published by the Defense and Veterans Brain Injury Center Working Group on the Acute 

311 Management of Mild Traumatic Brain Injury in Military Operational Settings (Helmick, et al, 

312 2006). 

313 Levinson and Reeves (1997) conducted a study in which a battery of ANAM tests was able 

314 to correctly classify brain-injured patients with 91% accuracy, a better level of accuracy than 

315 alternative neuropsychological tests or staff ratings. A review of recent studies involving ANAM 

316 by Cernich, et al. (2007) focused on the sensitivity and specificity of the ANAM, Bleiberg and 

3 17 Warden (2002) showed that none of the control subjects they tested showed a reliable decline on 

318 more than one ANAM test in comparison to all the injured subjects. Additionally, the 

319 Mathematical Processing test showed the greatest specificity for concussive injury. It was also 

320 noted by Bleiberg and Warden (2002) that the percentage of concussed subjects who failed to 

321 demonstrate practice effects was much greater in comparison to that of the control subjects. 
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322 Recently, portable, user-friendly EEG devices have been used in the detection and tracking 

323 of mTBI following sports-related concussions. The McCrea et al. 2010 study-using QEEG to 

324 track mTBI recovery in a cohort of 28 athletes-found QEEG results showed a typical course of 

325 recovery following concussion. However, the study also said QEEG findings "suggest that the 

326 duration of physiological recovery after concussion may take longer than observed clinical 

327 recovery." Naunheim et al. 2010 found the use of QEEG in a TBI-positive population to have 

328 92.45% sensitivity and 90% specificity when compared to a CT for TBI, thus adding to the 

329 validity of QEEG as a sensitive index of brain function. 

330 4.4. 1 BrainScope QEEG Background Information 

33 1 The BrainScope Ahead M-l 00 is a QEEG device indicated for use to aid in the triage of patients 

332 who are suspected of a traumatical ly induced structural brain injury and/or clinical maniffestions 

333 of functional brain injury, as a result of an insult to the head from an external force, BrainScope 

334 has spent many years and millions of dollars developing a medical device to address the unmet 

335 need for detecting the level of structural injury and functional impairment from TBI in an acute 

336 setting. The Ahead M-l 00 uses a sophisticated mathematical algorithms to collect and obtain an 

337 output that has clinical utility for the Military, Emergency Medicine and Sports Medicine. It has 

338 been specifically designed to accommodate current military environmental needs including 

339 digital signal processing and immunity to external noise interference. 

340 The Ahead M-100 device is a single-use, proprietary headset containing pre-gelled electrodes 

34 1 will be placed on the subject's forehead and earlobes according to the standard locations of the 

342 modified International 10/20 system, including: FP1, FP2, AFZ, F7, F8, left and right earlobes 

343 and a ground at FPZ. The forehead will be cleaned with a mild abrasive sponge used as standard 

344 practice to improve contact of the headset with the skin. All electrode impedances will be below 

345 1 Okfi prior to the start of the recording. 
346 

347 Subjects will undergo approximately 5 minutes of eyes closed EEG recording. At the end of 5 

348 minutes, if the device has acquired 48 epochs (each 2.5 seconds) of artifact-free data, the 

349 embedded algorithms will process the stored data to obtain the classification result. If 48 epochs 

350 were not recorded in 5 minutes, the device will continue recording for an additional 5 minutes. 

351 In no instance will the algorithm use fewer than 24 epochs of artifact-free data to calculate the 

352 BrainScope Classification Output. 

353 The Ahead M-100 utilizes a combination of three classification algorithms that enable 

354 discrimination among 4 patient groups. These classification algorithms are combined in a 

355 sequential fashion that maximizes accuracy (sensitivity and specificity) of classification. 

356 The sequence of the classifiers to determine the Ahead M-100 Classification in which a patient 

357 belongs is as follows; [1] The first classifier discriminates between patients in Group 4 and all 

358 other Groups combined (all "non-4"). For a patient identified as a "4", the classification process 

359 is over and the results are displayed; if not classified as a 4, then [2] a second classifier is used to 

360 discriminate patients in Group 1 from the balance of the patients (2, 3, or 4). For a patient 
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361 
362 
363 
364 
365 



identified as a "1", the classification process is complete; if not classified as a "1", then [3] a 
third classifier is used to discriminate patients in Groups "2" and "3", This sequence separates 
the patients into the 4 classifications uniquely. 



Device Potential Output 

Output Interpretation 



Potential Physician Interpretation of Device Output 

Potential Physician Interpretation 



Structural brain 
injury (positive CT 
finding) 



Obtain a head CT rapidly 

Transfer to higher level of care if CT is 
unavailable. 



Non-structural brain 
injury and more 
severe clinical 
manifestations of 
functional injury 



Do not release the patient 

May require further evaluation 

Hold for close, medical observation 

Clinician may decide to obtain CT based on 
other assessment factors (History of event, 
LOC, PTA, symptoms, etc.) 



Non-structural brain 
injury and less 
severe clinical 
manifestations of 
functional injury 



Patient may be released if consistent with 
other assessments (neurological exam, 
symptoms, etc). Re-evaluation should be 
scheduled. 



366 

367 

368 
369 



Normal or patients 
without head 
injuries 



Normal patient, may be released if other 
assessments are normal. 

Re-evaluation only for new or exacerbated 
symptoms. 
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478 4.6 Research Design and Methods: 

479 SUMMARY: 

480 The study consists of two arms. Each arm will be given the same set of automated 

481 neurocognitive test batteries. The participants will be as follows: 100 cases of acute concussion, 

482 which will be tested using the ANAM4™ TBI MIL, ImPACT MIL, AHEAD M- 1 00 and the 
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483 UPST. A sample of 200 normal healthy soldiers will be given the ANAM4™ TBI MIL, 

484 ImPACT MIL, AHEAD M - 100 and UPST. Controls are necessary to establish the use of the 

485 ANAM4™ TBI MIL and the ImPACT MIL on normal healthy active duty military controls. The 

486 order in which the tests are administered will be changed so that half of the concussed and 

487 control group participants take the ANAM4™ TBI MIL first and then the ImPACT MIL while 

488 the other half will take the ImPACT MIL first and then the ANAM4™ TBI MIL, thus allowing 

489 for a counterbalance of any possible order effect, carryover, or fatigue. The effects of carryover 

490 or fatigue is unknown at this time. The test manufactures believe it would be minimal, however, 

491 this is an important variable to determine. Between the two test administrations participants will 

492 be given a brief break before beginning their second test battery. At some point during test 

493 administration a short EEG, known as AHEAD M - 100, will be given. The AHEAD M-100 

494 device is a handheld portable EEG (brain electrical signals) monitor. The monitor involves the 

495 use of a non-invasive adhesive headset to collect the data in a very similar way to the ECG 

496 monitor for the heart. The device performs some initial processing of the EEG signal giving each 

497 patient a score from one to four which reflects their clinical risk. Study personnel will be blinded 

498 to the clinical data. The results of testing will not be shared with the clinicians involved in 

499 treatment decisions to be assured that treatment plans are not influenced. For purposes of the 

500 study, the BrainScope Classification result will not display at the conclusion of the test. The 
50) result will be stored on the device and electronically transferred to the study monitor for data 

502 analysis. This data will be used for study analysis, but not for clinical decision-making. During 

503 the break period the UPST will be administered and scored. All tests will be administered by 

504 staff trained in the administration of the ANAM4 TBI MIL, ImPACT MIL, UPST, and AHEAD 

505 M-100. 

506 SAMPLE SIZE: 

507 This study will use a target sample size of 100 acutely concussed cases and 200 active duty 

508 military controls, for a total study size of 300 participants with full data sets. The large sample 

509 size will provide sufficient power of .90 to detect between and with in-group effects. 

510 RECRUITMENT/ELIGIBILITY: 

5 J I Participants in the concussion group will be recruited from the Emergency Department 

512 (ED) at each of the research locations: (SAMMC), (CRDAMC), (LRMC), , (MACH) and 

513 (TAMC), each site will define testing locations as necessary. All participants will be age 18-55, 

514 All research investigators will work at the hospitals in question and will have appropriate staff 

515 identification and access. Participants with a diagnosis of m FBI will be contacted and tested 

516 within 72 hours of the concussion event. Participants may be recruited from the ED and tested on 

517 site or may have an appointment scheduled for testing within 72 hours post-concussion. 

518 Recruitment from the ED will include participation from the ED staff to aid in identifying 

519 those with possible concussion. The ED staff will be informed about the study and referral 

520 information will be given to the staff. Also a member of the study team will be placed in the ED 
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52 1 and will recruit from there when appropriate for them to do so without interrupting the ongoing 

522 functions of the ED, If a member of the study team is not at the ED at time of discharge the 

523 concussed person will be given the research assistances contact information and asked to contact 

524 them as soon as possible pertaining to the study. No patient HIP A A information will provided to 

525 the research staff by the ED staff. The ED staff will act to identify possible participants and 

526 initial study contact will be made either using a study recruitment flyer or by study staff located 

527 in the ED at the time. 

528 Study recruitment for controls will be conducted at the SRP site in a group setting prior to 

529 the administration of the AN AM. Service members are tested in groups of 25 - 50 depending on 

530 the size of the testing location. Prior to testing, testing instructions are given to group members in 

53 1 a class like setting. Recruitment of potential control group members will be conducted at that 

532 time. Recruitment efforts will be brief consisting of a non-military civilian research assistant 

533 giving a brief (less than 5 minutes) speech to the group asking for participants (see appendix). 

534 Participants who choose to participate in the study will be asked to move into a separate 

535 designated testing area to continue with the consent, screening questionnaire and testing. 

536 INCLUSION CRITERIA: 



537 1) TBI-positive group fmTBI]. Individuals age 18-55 who have access to care at the 

538 medical treatment facilities used in the gathering of research, who report to a level II 

539 point of care for suspected concussion/mTBI, and who subsequently meet the DoD 

540 criteria for acute concussion as determined by gathered information set forth on page 1 of 

54 1 the MACE which has been incorporated into the screening questionnaire used for this 

542 study. Participants must be fluent in English. 

543 2) Healthy military control group (HMC; no-TBI]. Military controls will consist of 

544 otherwise healthy soldiers, 18-55 years of age, and recruited from the Soldier Readiness 

545 Processing (SRP) site at Ft. Hood, Texas, and Schofield Barracks, Hawaii. These soldiers 

546 will be asked to participate in the study since they are already scheduled to take the 

547 ANAM4 TBI MIL as part of the SRP requirements. Participants must be fluent in 

548 English. 

549 EXCLUSION CRITERIA: 

550 1) TBI-positive group [mTBI], Individuals taking any mind-altering medication or reporting 

551 a level of pain >7 (10 point scale). If the Principal Investigator determines that 

552 individuals with lower pain levels are unable to focus attention adequately on the 

553 neurocognitive assessment task, the exclusion criteria will be expanded with approval of 

554 the IRB. Individuals with disorders requiring any of the following medications will be 

555 excluded from the study, any anti-psychotic medications or Phenothiazane (e.g. Seroquel, 

556 Thorazine, Haldol, or Olanzapine). Anyone taking any kind of Benzodiazepines (e.g. 

557 Valium or Klonopin) will be excluded. Other exclusionary medication will include 

558 Benadryl or similar sedating antihistamines, stimulants such as Ritalin or other 
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559 Amphetamines and mood stabilizers (e.g. Tegretol, Lithium, Topamax, Depakote, or 

560 Lamictal). Individuals who report the use of any mind altering substances within eight 

561 hours prior to testing will be excluded from participating. Female participants who are 

562 pregnant will also be excluded from the study. 

563 2) Healthy military control group [HMC; no-TBI], Individuals will be excluded from 

564 participation if they have a history of mild traumatic brain injury within 90 days, 

565 moderate brain injury within the past three years, or any lifetime history of severe brain 

566 injury. Individuals who are on any mind altering medication or report a level of pain >7 

567 (10 point scale). If the Principal Investigator determines that individuals with lower pain 

568 levels are unable to focus attention adequately on the neurocognitive assessment task, the 

569 exclusion criteria will be expanded with approval of the IRB. Individuals who report the 

570 use of any mind altering substances within eight hours prior to testing will be excluded as 

571 will pregnant females. Use of certain medications will also result in exclusion from the 

572 study, including; any anti-psychotic medications or Phenothiazane (e.g. Seroquel, 

573 Thorazine, Haldol, or Olanzapine), Benzodiazepines (e.g. Valium or Klonopin), Benadryl 

574 or similar sedating antihistamines, stimulants such as Ritalin or other Amphetamines, and 

575 mood stabilizers (e.g. Tegretol, Lithium, Topamax, Depakote, or Lamictal). 

576 PROCEDURE: 

577 1) TBI-positive group. Participants in the concussed group will be tested individually. They 

578 will either be tested at the Emergency Department (ED) or at an office near the ED 

579 following their discharge from the ED. Or if admitted for observation or other health 

580 issues, testing may be conducted in the participant's room at the hospital. If, for any 

581 reason, the participant is either unable to test at that time or does not feel comfortable 

582 testing in the ED, an appointment for testing within the 72 hour window after the 

583 concussion can be made. If testing cannot be completed within the 72 hour post- 
584 concussion window, the participant will be excluded from the study. Because the 

585 concussed subjects will be recruited from four different research sites, the order in which 

586 the tests are administered will be alternated for each participant at each location. 

587 Informed consent will be obtained prior to testing and participants will be given the 

588 opportunity to ask questions both before and after testing. Before any testing begins the 

589 completion of a screening questionnaire will be required and completed by the research 

590 staff in order to ensure the participant meets study criteria. Contact information for 

591 follow-up research and delivery of testing results is included within the informed consent. 

592 Participants will be contacted by phone one week (7 days) post-concussion and will be 

593 asked about their current post-concussion symptoms. This will include questions from 

594 page one of the screening questionnaire and should be less than 5 minutes in duration. 

595 2) Both the ANAM4 TBI MIL and ImPACT MIL will be administered in accordance with 

596 the current guidelines used for administration by the military. The estimated testing time 

597 is approximately 60 minutes. The test battery will include the screening questionnaire 

598 (see appendix), which incorporates the same information as the first page of the Military 
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599 Acute Concussion Evaluation (MACE), currently used to identify mTBI per DoD 

600 standards; the AN AM 4 TBI MIL instructions and testing (25 minutes); the UP ST 

601 instructions and testing (5 minutes); the ImPACT MEL instructions and testing (20 

602 minutes) ; and the AHEAD M - 100 (10 minutes) will comprise the test battery for this 

603 study, 

604 3) Healthy military control group. Participants in the control group will be active duty 

605 soldiers recruited from the Soldier Readiness Process (SRP) sites at Ft. Hood and 

606 Schofield Barracks. As part of their SRP soldiers are required to take the ANAM4™ TBI 

607 MIL. As per military standards the ANAM4™ TBI MIL will be administered in a group 
60S setting. Given that the soldiers are already taking one of the two tests being compared, 

609 they will be asked to volunteer to take the ImPACT MIL, AHEAD - M 100 and UPST, 

610 which will add roughly 40 minutes to their overall testing time. For those who choose to 

611 participate they will complete the screening questionnaire in order to ensure those being 

612 tested meet the study criteria for inclusion and then the first 100 participants will take the 

613 tests in the following order: ANAM4 TBI MIL + ImPACT MIL and the next 100 vice 

614 versa. Between each test administration a short break will be given. Before starting the 

615 second test the UPST will be administered and scored. The administration of AHEAD M 

616 - 100 will occur either before testing begins or following test completion. The order of 

617 test administration will be tracked by the test administrator on the questionnaire form 

618 provided in appendix A. 

619 

620 Time frame: 

621 Data collection is expected to last 330 days from the start of the study once it is approved 

622 by the IRB. 

623 Test results reporting: 

624 Testing results will be reviewed by the PI with disposition to follow. Reports will be 

625 mailed out to participants if testing indicates any abnormalities. Participants may choose to 

626 include these reports as part of their medical records. The reports may also be used by medical 

627 care providers and may help in determining diagnosis and course of treatment for participants. 

628 4.7 Number of Subjects: 

629 TOTAL NUMBER OF SUBJECTS (nation-wide/studv-wide) _300_ 

630 Subjects will be recruited until the number of concussed (mTBI) participants reaches 100 



631 and the number of military control subjects reaches 200. The following power analysis was 

632 based on Aim #1 for the ANOVA model. Given the desire to maintain a 2: 1 ratio of control to 

633 mTBI participants, a power analysis was performed given the following parameters: level of 

634 significance of .05, power of .8, a conservative 2-sided test, and a medium effect size: Cohen's d 

635 = .5 (standardized effect size). Using the harmonic mean for deriving sample size (based on the 

636 desired 2: 1 ratio) as found in Cohen (1988): n' = 2nA nB/(nA + nB) a power of .81 for a medium 
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637 effect size is achieved when 100 controls and 50 experimental subjects (n' = 66.67) are sampled; 

638 thus, a total sample size of N = 150 will suffice if a medium effect size is attained. Initially it 

639 was proposed that 200 controls and 100 experimental subjects would be sampled (N = 300); if 

640 this was to be the case, a power of .98 (n 1 = 133.33) would be obtained. Note that an 

641 approximate power of .8 for 200 control and 100 experimental subjects will be obtained if the 

642 effect size is .35 (which is a more conservative, albeit safer, effect size estimate). 

643 5.0 Human Subject Protection 

644 5.1 Source of Data: 

645 No additional data sources will be used at this time for this protocol. 

646 5.2 Benefits: 

647 This is an important study. The study will help to ensure the clinical instruments that are 

648 currently being used to detect m'J'BI in the active duty army population are actually measuring 

649 what needs to be measured. This will make it possible to diagnose mTBI faster and more 

650 accurately, increasing the Army's ability to monitor the Soldier's status, recovery, and return-to- 

651 duty potential. 

652 Benefits to concussed subjects participating in the study will include optional 

653 documentation of their neurocognitive functioning within 72 hours of their concussion. Subjects 

654 can retain the documentation for their medical records. 

655 There is no direct benefit to those in the control group for their participation. 
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656 5.3 Risks: 

657 The PI of this protocol will use a continuous monitoring process to insure the data at 

658 participating sites is of high quality and the study is properly conducted. 



659 • Pre-Training: Each site will be visited by a training team comprised of PI verified 

660 experts on the tools and techniques of the study and train study personnel to criteria on 

661 proper data collection for the study prior to any data being collected. 

662 • The local PI will, in all cases, be a licensed and credentialed independent health care 

663 provider known to be of good character and in good standing with their health care 

664 facility. 

665 • The PI will visit each site early in the data collection process to insure proper procedures 

666 are being followed. 

667 • All subject data will be returned to the primary coordinating center as collected, where 

668 they will be audited to insure that: 

669 o Informed consent is properly signed 

670 o Informed consent is properly witnessed 

671 o All demographic information is properly completed 

672 o Ail study information is properly collected and coded. 

673 o If any record appears to have any irregularities, the subject will be contacted by 

674 the PI to insure they were properly consented, and the data was properly 

675 collected. 

676 Foreseeable Risks. Neuropsychological testing by its nature is non-invasive and involves no 

677 risk of physical harm for any participant. Since these are cognitively taxing exercises, however, 

678 individuals may become frustrated or unhappy if they are performing poorly. Examiners are 

679 trained in reassurance and encouragement to obtain the patient's best performance. 

680 

681 The BrainScope AHEAD M-100 is a non-invasive, "non-significant risk" (NSR) device 

682 per FDA guidance entitled, "Significant Risk and Non-significant Risk Medical Device studies". 

683 A letter from BrainScope Company, Inc. is attached as appendix E to this protocol. In order to 

684 fully comply with the abbreviated IDE requirements for the AHEAD M-100, the following 

685 requirements have been met: 

686 • The device is labled in accordance with the labeling provisions of the IDE regulation 812,5 - 

687 "CAUTION - Investigational Device. Limited by Federal law to investigational use." 
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688 • Study PI will obtain and maintain IRB approval throughout the investigation as non- 
689 significant risk device study. 

690 • Informed consent will be obtained from each participant in accordance to 21 CFR 50. 

691 • Proper monitoring of the application and data collection of this device and compliance under 

692 the approved protocol will be maintained by AI's and research staff. 

693 • Records and reports will be maintained as indicated in section 5.4 of this protocol 

694 • At no time during this study will the AHEAD M-100 be commercialized, promoted, test 

695 marketed, misrepresented as anything other than an investigational device by the study AI, 

696 Pis or research staff. 

697 

698 It is recognized that the QEEG evaluation is noninvasive and uses passive sensors, so that 

699 no electrical current is put into the brain. In order to obtain good sensor connections, it is not 

700 unusual for the skin to require cleaning to remove oilss and dead skin cells. A cleansing sponge 

701 provided by the manufacturer will be used for this purpose. This may result in the risk of mild 

702 skin irritation (temporty reddening of the skin lasting only a few minutes) for some participants 

703 in tiny areas under the sensors creating the only foreseeable risk. The most significant 

704 foreseeable adverse outcome to the patient would result from triggering the Reporting Criteria 

705 mandated by UCMJ. The informed consent process makes clear, and this will be verbally 

706 instructed as well, that "there are limits to confidentiality in health care information, and we will 

707 be mandated to report serious crimes, such as war crimes, danger to self or others, or domestic 

708 abuse." 

709 Risk Management and Emergency Response. If the research participant becomes 

710 frustrated, they will be allowed to rest until they regain composure and feel they are able to give 

71 1 their best performance. If the research participant is deemed a danger to him or herself or others, 

712 appropriate emergency medical systems will be employed. All research will take place in a 

713 Health Care Facility of at least level II, and any medical crisis or emergency will engage this 

714 health care systems' response. 

715 Measurements taken to Minimize Risk. Testing will be paced with a programmed break 

716 period each hour. All testing will be done in a climate-controlled area, and participants will be 

717 allowed to get water between testing sets. Subjects can terminate testing at any time. 

718 Adverse Events 

719 Consideration of Adverse Events will hereafter consist of Adverse Events and Adverse 

720 Device Effects, including anticipated adverse device effects and unanticipated adverse device 

721 effects. 

722 

723 Adverse Event; 

724 Any untoward/undesirable clinical occurrence in a clinical investigation of a Subject using a 

725 device and/or product and which does not necessarily have a causal relationship with this 
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726 treatment. An Adverse Event can therefore be any unfavorable and/or unintended sign, 

727 symptom, or disease temporarily associated with the use of a device or product, whether or 

728 not it is considered related to the device product. 

729 

730 Anticipated Adverse Procedure Effect: 

731 Any adverse effect related to the procedure (QEEG), which is identified in the protocol prior 

732 to study commencement. 

733 

? 34 Unanticipated Adverse Procedure Effects: 

735 Any adverse effects on health or safety or any life threatening problem or death caused by, or 

736 associated with, a procedure, if that effect, problem, or death was not previously identified in 

737 nature, severity or degree of incidence in the protocol or application (including a 

738 supplementary plan or application) or any other unanticipated problem associated with a 

739 procedure that relates to the rights, safety or welfare of Subjects (see Appendix F - 

740 Reportable Event Submission Form - IRBO). All Adverse Events occurring during the study 

741 procedure (venipuncture) and immediately after (within 30 minutes), whether or not 

742 attributed to the venipuncture, observed by the PI/AI or reported by the Subject, will be 

743 recorded on the Adverse Event CRF. 

744 

745 Safety Monitoring 

746 The PI/AIs will monitor all Adverse Event reports to identify and trend all events that would 

747 require temporary discontinuation of study enrollment, to fully characterize device safety, to 

748 modify the study protocol, or to terminate the study. 
749 

750 Reporting Procedures for All Adverse Events 

751 After review with the Subject by the study PI/AIs, all Adverse Events will be documented in 

752 the Subject's source document and on the appropriate Reportable Event Submission Form. 

753 The following attributes must be assigned: 

754 • description of event 

755 • date of onset 

756 • date of resolution 

757 • duration 

758 • severity 

759 • relationship to the study procedures 

760 • actions taken 

761 • outcomes 

762 • attending physician treating event 

763 • determination as to whether event is anticipated or unanticipated 

764 If the Adverse Event is of such severity in the Investigator's judgment that it warrants 

765 withdrawal from the study, the Subject should be withdrawn and a termination assessment 
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766 performed (EOS CRFs completed). The Subject should be given appropriate care under 

767 medical supervision until symptoms resolve. 
768 

769 Adverse Events are described as mild, moderate or severe. The severity of Adverse Events 

770 will be assessed on the following severity index scale: 

771 • Mild - The Adverse Event is transient, requires no treatment, and does not interfere with 

772 the study Subject's daily activity. 

773 • Moderate - The Adverse Event introduces a low level of inconvenience or concern to the 

774 Subject and may interfere with daily activities, but is usually ameliorated by simple 

775 therapeutic measures. 

776 • Severe - The Adverse Event interrupts the Subject's usual daily activity and requires 

777 systematic therapy or other treatment. Severe is defined as a measure of the intensity of a 

778 reaction, effect, or experience. 

779 The relationship of an Adverse Event to the study will be graded as follows: 

780 • None - The Adverse Event is not associated with the study device use. 

781 • Remote - The temporal association is such that the study device is not likely to have had 

782 an association with the observed Adverse Event. 

783 • Possible - This causal relationship is assigned when the Adverse Event: 

784 o Follows a reasonable temporal sequence from device use, but 

785 o Could have been produced by the study Subject's clinical state or other modes of 

786 therapy administered to the study Subject. 

787 • Probable - This causal relationship is assigned when the Adverse Event: 

788 o Follows a reasonable temporal sequence from device use, 

789 o Abates upon discontinuation of the treatment. 

790 o Cannot be reasonably explained by known characteristics of the Subject's clinical 

791 state. 

792 • Highly Probable - This causal relationship is assigned when the Adverse Event: 

793 o Follows a reasonable temporal sequence from device use, 

794 o Abates upon discontinuation of the treatment, and 

795 o Is confirmed by the reappearance of the Adverse Event on repeat exposure. 

796 All unanticipated problems involving risk to subjects or others, serious adverse events related 

797 to participating in the study, and subject death s related to participation in the stud y should be 

798 promptly repor t ed by pho ne ! ^ 6 ^ ;by email ( b X 6 ) [ or by 

799 facsimile K b X 6 > j to the USAMRMC Office of Research Protections, Human 

800 Research Protection Office (HRPO). A complete written report will follow the initial 

801 notification. In addition to the methods above, the complete report will be sent to the U.S. 

802 Army Medical Research and Materiel Command, ATTN: MCMR-ZB-PH, 504 Scott Street, 

803 Fort Detrick, Maryland 2 1 702-50 1 2. 
804 
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805 Reports will be submitted to the BAMC 1KB as well as the local IRB if occurring at different 

806 study collection point if the Adverse Events are related to the study design or procedures. 

807 

808 Serious and Expected Adverse Events. Reportable Event Submission Forms (Appendix G) 

809 will be submitted to the HRPO with the Continuing Review, 

810 

811 Deaths 

812 Deaths which must be reported to the Human Research Protection Office/Institutional 

813 Review Boards include: 

814 • All deaths while participating in the study. 

815 For all deaths, copies of available autopsy reports and relevant medical reports should be sent 

816 to the sponsor or its designee with Subject's name masked (except for the first initials of the 

817 first and last name). 
818 

819 Withdrawals for Adverse Events 

820 All Adverse Events which result in the Subject's withdrawal from the study must be reported 

821 immediately by telephone or e-mail to USAMRMC.The Investigator may be asked to 

822 provide detailed follow-up information. The PI/A1 will report to the appropriate regulatory 

823 authorities. The PI/AJs must notify their own IRB of all Unanticipated Adverse Device 

824 Effects occurring at the site, and Unanticipated Adverse Events reports. 
825 

826 Protocol Deviations 

827 Protocol deviations or violations that have occurred, have not been pre-approved by the 

828 HRPO, and which may adversely affect the rights, safety, or welfare of subjects, or the 

829 integrity of the research data will be recorded immediately on discovery by the Pl/Als. 

830 Unanticipated protocol problems will also be reported in this way, and include problems that 

83 1 pose a risk to subjects, affect others in the research study, or which significantly impact the 

832 integrity of the research data, such as breaches in confidentiality and losses or destruction of 

833 research or study samples. 

834 

835 Any deviation from the protocol that may have an effect on the safety or rights of the Subject 

836 or the integrity of the study must be reported to the USAMRMC ORP HRPS as soon as the 

837 deviation is indentified. 



838 

839 

840 
841 
842 
843 



Reporting Unanticipated Problems Involving Risks To Subjects Or Others, Serious 
Adverse Events And Deaths To The HQ, USAMRMC IRB. 

All unanticipated problems involving risk to Subjects or others, serious adverse events, and 
all Subject deaths will be pr omptly reported bv nhonei (b) ^ I by e-mail 



(b)(6) 



by facsimile | (b)(6) 



! to the HQ, USAMRMC IRB, or 

sent to the U.S. Army Medical Research and Materiel Command, ATTN: MCMR-RP, 504 
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844 Scott Street, Fort Detrick, Maryland 2] 702-501 2, A complete written report will follow the 

845 initial notification. 

846 

847 5.4 Safeguards for Protecting Information: 

848 All of the data will be identified with a study participant number rather than the 

849 participant's name to maintain confidentiality. The master list will be maintained by the PI 

850 during the course of the study. All electronic data will be stored on a secure, password-protected 

851 computer. No computer used for storing data will be connected to the server at any time. All 

852 paper research records will be kept in a locked file prior to being transferred to a locked file and 

853 office at the Warrior Resiliency Program (WRP) BAMC. All electronic research records will be 

854 kept in a password-protected computer in the investigator's designated locked office at WRP. As 

855 the primary center for this study the staff at BAMC will be the collection point for all 

856 participating data collection sites. The electronic information will be sent to the staff located at 

857 the WRP, Lincoln Center location weekly for data processing and storage. Each site will save 

858 encrypted (Credent To Go) testing data to a CD and then upload that data to a limited access 

859 Army Knowledge Online folder for retrieval. After the information has been uploaded from the 

860 CD the CD will be destroyed. This information will be retained at WRP during the life of the 

861 protocol. Data confidentiality will be strictly protected. Only individuals immediately involved 

862 in the study will have access to files that include subject identifying information. The only 

863 exceptions to Confidentiality would be for legally mandated disclosures as verified by BAMC's 

864 Judge Advocate General, or modification to this protocol approved by the BAMC IRB. Group 

865 data will be summarized in final report documents, and aspects of individual volunteer's 

866 performance may be reported as well; however, participants' names will never be published as a 

867 contributor of specific data points or as a participant in the investigation. 

868 The data will be archived and may be used or included in subsequent studies for purposes 

869 which cannot be anticipated at the present time. All guarantees of anonymity and confidentiality 

870 will still apply. 

871 When the results of the study are printed or talked about in conferences, no information 

872 will be given out that would tell anyone whom the participants are. Records of participants 

873 taking part in this study may only be made public in accordance with federal law, including the 

874 Federal Privacy Act, 5 U.S.C. 552a, and its implementing regulations. DD Form 2005, Privacy 

875 Act Statement-Health Care Records, contains the Privacy Act Statement for the records. If 

876 participants sign this consent form, they give their permission for information that we get from 

877 their participation in this study to be printed in medical literature, discussed for teaching 

878 purposes, and used to further medical science. All information about participants will be given 

879 without identifying them. 
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880 5.5 Informed Consent: 

881 Informed consent will be collected prior to collection of data or testing. Each testing site 

882 will have either an Associate Investigator or research assistant on the protocol with appropriate 

883 CV and CITI training available to answer any questions regarding the study and who will be 

884 responsible for ensuring informed consent is appropriately obtained and properly recorded. The 

885 Informed Consent forms are different for the Concussion and Control groups they are attached in 

886 the appendices. 

887 Because this study is limited to individuals with mTBI only, it is not anticipated that the 

888 mental capacity of any volunteer will be severely compromised. If, however, an individual does 

889 not appear capable of giving informed consent for whatever reason they will not be included in 

890 the study. Mind-altering substances such as tranquilizers, conscious sedation, or anesthesia are 

891 exclusion criteria, and service members using those will not be allowed to participate. All 

892 subjects will be 1 8 - 55 years of age. Individuals will not be rushed into making the decision to 

893 participate and will be allowed to discuss any concerns in private. 

894 6.0 Data Analysis: 

895 Study Aims/Endpoints: 
896 

897 

898 This exploratory study will examine the sensitivity and specificity of three novel devices which 

899 are hypothesized to be useful in the diagnosis of concussion (mTBI). Patients with a known 

900 concussion (mTBI) meeting the DoD definition of concussion will be compared to matched 

901 soldiers with no recent concussion history. Each instrument provides a graded output; 

902 Normal/mild/severely abnormal. A multivariate approach will initially be pursued, incorporating 

903 all of the instruments simultaneously in the predictive model. This global approach will aid in 

904 ascertaining accuracy of classification between groups for each instrument, and as well take into 

905 account the extent of col linearity between the instruments. 
906 

907 

908 To test the given the dichotomous outcome (i.e., mTBI vs. control) a multiple binary logistic 

909 regression will be conducted. A logistic regression and may also incorporate the key predictors 

910 (e.g., QEEG) to determine not only the predictive power of each predictor (e.g., logit, odds ratio, 

911 etc.) but to also extract classification information on sensitivity (true positives) and specificity 

912 (true negative). The results of this analysis can also be used to conduct a receiver operating 

913 characteristic (ROC) analysis and a significance test for area under the curve (AUC). There are 

914 various ways by which to assess model fit in logistic regression (Hosmer & Lemeshow, 1989), 

915 those being as follows; 
916 

917 1) A chi-square test is conducted to see if the model is improved when the predictor are 

918 entered. If significance is obtained (a = .05) then the addition of the covariates indicates 
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919 model improvement over and beyond the origin only model (the difference in -2LL are 

920 used for the test statistic). 

921 2) The Hosmer-Lemeshow goodness-of-fit test is used to ascertain how well the model fits 

922 the data. For this test, a non-significant result is desired. 

923 3) The individual logits (log of the odds) will be examined and tested for each predictor. 

924 Again, a level of significance of .05 will be the nominal level of significance for each 

925 covariate. Moreover, the odds ratio (OR) and the accompanying 95% confidence interval 

926 (CI) will be furnished for each variable. If the CI around the OR does not include 1.0, 

927 then significance is obtained. 

928 4) Additionally, sensitivity (hit rate for true positives) and specificity (hit rate for true 

929 negatives) will also be computed for each of the logistic models; hence affording the 

930 opportunity to draw comparisons between the instruments (i.e., AN AM, IMPACT). 



931 Any other variables germane to the test of the model, such as UPS T and/or EEG will also be 

932 incorporated if deemed warranted. Moreover, in a reversal of the model, it may be of interest to 

933 conduct a multivariate analysis of variance (MANOVA) to see if the two treatment arms differ 

934 on the linear combination of the instruments. 

935 

936 The role of post hoc analysis: it may be reasonably argued that membership in the category 

937 "normal control" does not guarantee lack of pathology in this group. All control members will 

938 fill out a TBI history questionnaire and symptom checklist, this data may be reanalyzed to factor 

939 in past history of TBI and whether abnormal controls are truly a 'miss'. 
940 

941 Further, it is possible members of the concussed group may have recovered from their 

942 concussion prior to testing. Participants will be evaluated based on the number of current 

943 symptoms for evidence of recovery, 
944 

945 As a further extension for analyzing sensitivity and specificity (1 - specificity will be on the x- 

946 axis), a Receiver Operating Characteristic (ROC) graphic will be furnished for each of the 

947 instruments shedding insight into the relationship of true and false positives. Moreover, another 

948 function of the ROC analysis is the possibility of locating area under the curve (AUC) so as to 

949 detect optimal cut points. 
950 

951 Additionally, though not a specific aim, so as to assess the extent of convergent validity (i.e., 

952 instruments measuring similar constructs should exhibit substantive correlations) a bivariate 

953 correlation will be computed for each of the instruments. Though there is no rigid cut-point as to 

954 what constitutes convergent validity (AERA, 1999), it is anticipated that correlations will be at 

955 least > .3 (i.e., 9% shared variance) which approximates a medium effect size per Cohen (1988) 

956 and will then provide preliminary evidence of convergent validity. Another exploratory approach 

957 that can be used to shed insight into classification, is finite mixture modeling. Akin to cluster 

958 analysis, in this case the group is an unknown quantity, but based on the model covariates (e.g., 
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959 ANAM, IMPACT, QEEG, certain demographics or ancillary test scores) and their inter- 

960 correlation, classification based on maximizing homogeneity within groups and heterogeneity 

961 between groups can be exploited (McLachlan & Peel, 2000) and thus engender a closer 

962 examination of characteristics unique to these unknown classes. 
963 

964 References 

965 AERA, APA, NCME (1999). Standards for Educational and Psychological Testing. DC: 

966 AERA. (Standards) 

967 

968 Cohen (1988). Statistical power analysis for the behavioral sciences. (2 nd Ed.). Hillsdale, NJ: 

969 Lawrence Erlbaum. 
970 

971 Hosmer, D, W., & Lemeshow, S. (1989). Applied logistic regression. NY: John Wiley. 
972 

973 McLachlan, G , & Peel, D. (2000). Finite mixture models. NY: John Wiley. 
974 

975 7.0 Duration of Study: 

976 Estimated start date and approximate duration of the study: 

977 The study is expected to start in May 201 1 data collection is expected to take no longer 

978 than four months (120 days) and analysis of data to take an additional six months (180 days) 

979 after data collection is complete for a total research time of 10 months (300 days). 

980 8.0 Funding: 

981 Support for materials and supplies will be provided by Medical Research and Materiel 

982 Command through a congressional I y mandated research grant. Additional manpower for data 

983 collection will be obtained through the Grant Administrator at The Geneva Foundation. 

984 9.0 Signature Section: 

985 

986 9.1 Principal Investigator: 

987 I am aware that I am not authorized to accept any funds or other form of compensation for 

988 conducting research. All subjects will be treated in compliance with all applicable 

989 organizational, service, DoD and Federal regulations, and all applicable FDA and HHS 

990 guidelines. 

991 

992 Date 
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993 
994 
995 
996 
997 
998 
999 
1000 

1001 



(b)(6) 



(b)(6) 



Ph.D., (Clinical Neur opsychologist) 



1002 9.2 Associate Investigator Signature Page 



1003 
1004 
1005 
1006 
1007 
1008 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1027 
1028 
1029 
1030 
1031 



I have read the above protocol and agree with its content. All subjects will be treated in 
compliance with all applicable organizational, service, DoD and Federal regulations, and all 
applicable FDA and HHS guidelines. 

Date 



(b)(6) 



(b)(6) 



Ph.D., ABPP (Clinical Neuropsychologist) 



I have read the above protocol and agree with its content. All subjects will be treated in 
compliance with all applicable organizational, service, DoD and Federal regulations, and al 
applicable FDA and HHS guidelines. 

Date 



Ph.D. (Clinical Neuropsychologist/Medical Psychologist) 
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1032 
1033 
1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 
1047 
1048 
1049 
1050 
1051 
1052 
1053 
1054 
1055 
1056 
1057 
1058 
1059 

1060 
1061 
1062 
1063 
1064 
1065 
1066 
1067 
1068 
1069 
1070 
1071 
1072 
1073 



I have read the above protocol and agree with its content. All subjects will be treated in 
compliance with all applicable organizational, service, DoD and Federal regulations, and al 
applicable FDA and HHS guidelines. 

Date 



(b)(6) 



M(6) 



PT. DPT. QCS.fPhvsieal Therapist) 



I have read the above protocol and agree with its content. All subjects will be treated in 
compliance with all applicable organizational, service, DoD and Federal regulations, and all 
applicable FDA and HHS guidelines. 



Date 



(b)(6) 



(b)(6) 



Ph. D . . MAJ fClinical Neuropsychologist) 



I have read the above protocol and agree with its content. All subjects will be treated in 
compliance with all applicable organizational, service, DoD and Federal regulations, and all 
applicable FDA and HHS guidelines. 

Date 



(b)(6) 



1 Psy.D. (Clinical Neuropsychologist' 



Template Revised 13 April 09 



Protocol Title: A Comparative Study: ImPACT MIL versus ANAM4 TBI MIL for an Acute 
Concussion 

Version #10, 6 March 2012 31 



1074 

1075 
1076 
1077 

1078 

1079 
1080 
1081 
1082 
1083 
1084 

1085 

1086 
1087 
1088 
1089 

1090 

1091 
1092 
1093 
1094 
1095 
1096 
1097 
1098 
1099 

1100 
1101 
1102 
1103 

1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 



1 have read the above protocol and agree with its content. All subjects will be treated in 
compliance with all applicable organizational, service, DoD and Federal regulations, and all 
applicable FDA and HHS guidelines. 

Date 



Ph.D . (C linical Neuropsychologist! 




1 have read the above protocol and agree with its content. All subjects will be treated in 
compliance with all applicable organizational, service, DoD and Federal regulations, and all 
applicable FDA and HHS guidelines. 



;<b)(6) 



Date 



MD, MSM, FACEP 



Colonel, Medical Corps, US Army 




I have read the above protocol and agree with its content. All subjects will be treated in 
compliance with all applicable organizational, service, DoD and Federal regulations, and all 
applicable FDA and HHS guidelines. 



Date 



'(b)(6) 



C PT, MS 



(Clinical Psychologist) 
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1113 

1114 
1115 

1116 

1117 

1118 
1119 

1120 
1121 
1122 
1123 
1124 
1125 



I have read the above protocol and agree with its content. All subjects will be treated in 
compliance with all applicable organizational, service, DoD and Federal regulations, and all 
applicable FDA and HHS guidelines. 



Date 



(Rehabilitation Psychologist) 




1 126 9.3 PI Service Chief (BAMC) 



1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 



I have considered this protocol and am able to approve personnel and resource support. I 
understand that I will be the point of contact for correction of deficiencies should the principal 
investigator fail to meet the requirements agreed to in the Letter of Compliance. 



Date 



1(b)(6) 

COL. MS 

(b)(6) 



jPsy.D. 



1137 9.4 Statistical Review 



1138 
1139 
1140 
1141 
1142 
1143 
1144 
1145 
1146 



I have reviewed the data analysis plan for this protocol and approve of the plan as written. I 
understand that I wil l be the point of contact for this project's data analysis. 



Date 



(b)(6) 
(b)(6) 



Ph.D. 
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1147 9.5 Scientific Merit Review: 

1 148 This protocol has been reviewed and found to have sufficient scientific merit for consideration 

1 149 by the Institutional Review Board. 
1150 

1151 Date 

1152 

1153 [<b)<ej__^j 

1154 Lt Col, USAF, MC 

H55 mm " ~1 

H56 I ; 

1157 
1158 
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Appendix A - Questionnaire 



Demographic Information 

Gender: □ Male □ Female 



Date of Birth: 
Ethnicity: 



(month/day/year) 



Age: 



Marital Status: □ Single □ Married □ Separated □ Divorced □ Widowed 



Education: □ No HS Diploma 
□ College Degree 

Total Education in Years: 

Military: 

Branch of Service 
Rank/Grade 
Time in Service 
MOS 

Deployed OEF/OIF 
Number of Deployments 



□ HS Diploma 

□ Graduate Degree 



□ College Courses 

□ Professional Degree 



Civilian: 

Occupation 

Prior Military Service 

Military Dependent 



□ Yes □ No 

□ Yes □ No 



Rate your current level of pain TODAY -From 1 (nothing) to 10 (The worst pain you can 
imagine): 



None 1 2 3 4 5 6 7 8 
How would you rate your OVEEALL physical health? 
Poor 1 2 3 4 5 Excellent 
How would you rate your OVERALL mental/emotional health? 
Poor 1 2 3 4 5 Excellent 



10 



Severe 



History of Health Problems and Treatment: 

Are you on any current prescribed medication? 



□ Yes 



□ No 
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Type/Dosage: 

a. 

b. 

c. 

d. 

List any non-prescription medication, supplemental vitamins or alternative medications (ex. St 
John's Wort, Kava, Melatonin, Glucosamine) 

a. 

b. 

c. 

d. 

Have you been diagnosed with a concussion in the past? □ Yes □ No 

If yes, when? 

How many concussions have you had? □ 1 □ 2 □ 3 □ 4 □ 5 □ 6 or more 

Height: inches Weight: lbs. 

Have you □ lost □ gained weight in the past 3 months? lbs. 

How many hours of sleep do you get per night? 

Any □ increased □ decreased sleep in the past 3 months? hours 

Do you have problems falling asleep, restless sleep, early awakening? □ Yes □ No 

How much sleep did you get in the last 24 hours? hours 

Do you drink alcohol? □ Yes □ No 

Have you had any alcohol in the last 8 hours? □ Yes □ No 

Have you taken any mind altering substances in the last 8 hours? □ Yes □ No 

If yes, what did you take? 

Have you ever been diagnosed with a learning disorder? □ Yes □ No 

Have you ever had brain surgery of any kind? □ Yes □ No 

Do you have a seizure disorder? □ Yes □ No 
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The following is to be completed by study staff: Post Concussion Group ONLY 

Description of Incident: 

What happened? 



Tell me what you remember? 



Cause of Injury? (Circle all that apply): 

□ Motor vehicle accident 

□ Fall 

□ Sports related 

□ Other 

Was a helmet worn? □ Yes □ No 

Amnesia before: Are there any events just BEFORE the injury that are not remembered? 
(Assess for continuous memory prior to injury) 

□ Yes □ No If yes, how long 

Amnesia after: Are there any events just AFTER the injuries that are not remembered? 
(Assess time until continuous memory after the injury) 

□ Yes □ No If yes, how long 

Does the individual report "blacking out" o r loss of consciousness ? 

□ Yes □ No If yes, how long 

Did anyone observe a period of loss of consciousness or unresponsiveness? 

□ Yes □ No If yes, how long 

Have you had any concussions in the last 12 months? 

□ Yes □ No If yes, how long 



Concussion 
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Were you dazed, confused, "saw stars" 
Did you hit your head? 



□ Yes □ No 

□ Yes □ No 
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Symptoms: (check all that apply) 

□ Headaches 

□ Dizziness 

□ Memory problems 

□ Balance problems 

□ Nausea/vomiting 

Symptom Score A (no current symptoms) B (one or more current symptoms) 



□ Difficulty concentrating 

□ Irritability 

□ Visual disturbances 

□ Ringing in the ears 
Other 



Curent DATE/TIME: 



Concussive Event DATE/TIME; 

Time elapsed since this injury? 

Time elapsed since this injury and beginning of testing? 



hours 

hours 



Questions for seven day follow up interview (concussed group ONLY) 

Rate your current level of pain TODAY -From 1 (nothing) to 10 (The worst pain you can 
imagine): 

None 12 3456789 10 Severe 
Symptoms: (check all that apply) 

O Headaches G Difficulty concentrating 

Dizziness O Irritability 

O Memory problems O Visual disturbances 

O Ringing in the ears 
□ Other 



O Balance problems 
[j Nausea/vomiting 



Note the order the tests were administered in 1 - 4: 

AHEAD ANAM ImPACT 



UPST 
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Appendix B - Unipedal Test Instructions 



Unipedal Leg Stance 



Subject ID: 



Date: 



Read the following to the subject 



1) During this test you will stand on your non-dominant foot. This is the opposite foot that 
you would kick a ball with. 

2) The test will begin on a hard surface and then we will have you stand on a piece of foam. 

3) Stand barefoot on your non-dominant foot, with the other leg raised so that the raised 
foot is near but not touching the ankle of your stance leg. 

4) Prior to raising the limb, cross your arms over your chest, like this (demonstrate) 

5) Focus on a spot on the wall at eye level in front of you, for the duration of the eyes open 
test. 

6) I will use a stopwatch to measure the amount of time you are able to stand on one foot. 

7) The time starts when you raise your foot off the floor. 

8) The time ends when you either: (1) use your arms (i.e., uncrossed arms), (2) use your 
raised foot to touch the floor, (3) move your weight-bearing foot to maintain your balance 
(i.e., rotate foot on the ground) 4) open your eyes during the eyes closed test or (5) a 
maximum of 45 seconds had elapsed. 

9) I will conduct this test 3 times in each position. 



Dominate foot: (circle 
one) 

Left / Right 


Time 1 


Time 2 


Time 3 


Average 
Time 


Hard surface eyes open 










Hard surface eyes closed 










Foam surface eyes open 










Foam surface eyes 
closed 
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Appendix C - Recruitment Script Concussed Group 

Recruitment Script for concussed group for ImPACT MIL v. ANAM4 

To be read prior to persons who meet the prerequisites of having sustained a mTBI/concussion 
within the last 72 hours. 

This will be read to those who have had sustained a concussion and were referred from the ED 
prior to collecting informed consent. It will be read in private to the concussed by a member of 
the research staff. Recruitment efforts will be brief consisting of a non-military civilian research 
assistant giving a brief (less than 5 minutes) speech asking for the concussed participation. The 
script for the speech will be read as follows: 

Hello my name is . I am here on behalf of the U.S. Army Medical 

Research and Material Command (USAMRMC) and I am recruiting volunteers to 
participate in a study on mTBI/concussion. There are currently two different 
neurocognitive tests used by the US Army today. One of them is the ANAM (automated 
neuropsychological assessment metric) and the other test is the ImPACT MIL 
(Immediate Post-Concussion Assessment and Cognitive Testing Military Version) 
currently being used to evaluate Special Forces troops. The study you are being asked to 
volunteer to participate in is designed to compare these two tests to see which of the tests 
is better suited for detecting the effects of acute concussion. For the purpose of this study 
we have asked the emergency department staff to aid in identifying those who have 
recently (within the last 72 hours) received a concussion. Everyone who has sustained a 
concussion is being asked to participate as part of the study group. If you choose to 
participate in the study it would take approximately one hour and will include the 
following: review of the Informed Consent sheet; a short screening questionnaire; two 
computerized neurocognitive tests, the ANAM and ImPACT; a short balancing test 
(UP ST); and AHEAD M - 100, which involves the administration of a noninvasive, short 
EEG to monitor brain electrical signals. , There will be a break between each test and the 
balancing test will be conducted prior to the start of the second test. You will receive no 
financial benefit for your participation in this study but your time is greatly appreciated. 
Testing results will be reviewed by a neuropsychologist and if there are any abnormal 
results a write-up of the testing results will be sent to you for your medical records. At 
this time would you be interested in learning more about this study? 

Those who elect to learn more about the study will be given the protocol ICD to review and ask 
questions about prior to testing if they agree to participate. Each member will be asked to 
complete the short screening questionnaire consisting of demographic information and the first 
page of the MACE (post-concussion symptom checklist). After each participant has completed 
the ICD and the questionnaire the first computerized test will be administered. Participants will 
complete the first test and be given a short break (10 mins.). During this time they may get 
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something to drink, use the restroom, smoke, stretch, etc. prior to starting the next test session 
each participant will be given a short balance test and then testing instruction will be given. 
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Appendix D - Recruitment Script Control Group 

Recruitment Script for control group for ImPACT MIL v. ANAM4 

To be read prior to service members already registered to take the ANAM as part of the SRP 
process. 

Service members are tested in groups of 25 - 50 depending on the size of the testing location. 
Prior to testing, testing instruction are given to group members in a class like setting. 
Recruitment of potential control group members will be conducted at that time. Recruitment 
efforts will be brief consisting of a non-military civilian research assistant giving a brief (less 
than 5 minutes) speech to the group asking for participants. The script for the speech will be read 
as follows: 

Hello my name is , I am here on behalf of the U.S. Army Medical 

Research and Material Command (USAMRMC) and I am recruiting volunteers to 
participate in a study. There are currently two different neurocognitive tests used by the 
US Army today. One of them is the ANAM (automated neuropsychological assessment 
metric) which you will be taking today as part of the SRP process. The other test is the 
ImPACT MIL (Immediate Post-Concussion Assessment and Cognitive Testing Military 
Version) currently being used to evaluate Special Forces troops. The study you are being 
asked to volunteer to participate in is designed to compare these two tests to see which of 
the tests is better suited for detecting the effects of acute concussions in an active duty 
population. Everyone here is being asked to participate as part of the control group. Since 
everyone here is taking the ANAM the additional time I am asking for participation is an 
additional 40 minutes and will include the following: review of the Informed Consent 
sheet, a short screening questionnaire; two computerized neurocognitive tests, the ANAM 
and ImPACT; a short balancing test (UPST and AHEAD M - 100, which involves the 
administration of a noninvasive, short EEG to monitor brain electrical signals.. There will 
be a break between each test and the balancing test will be conducted prior to the start of 
the second test. You will receive no financial benefit for your participation in this study 
but your time is greatly appreciated. At this time who would be interested in learning 
more about this study? 

Those who elect to learn more about the study will be asked to step across the hall into another 
testing room and will be given the protocol ICD to review and ask questions about prior to 
testing if they agree to participate. Each member will be asked to complete the short screening 
questionnaire consisting of demographic information and the first page of the MACE (post- 
concussion symptom checklist). After each participant has completed the ICD and the 
questionnaire the first computerized test will be administered. Participants will complete the first 
test and be given a short break (10 mins.) during this time they may get something to drink, use 
the restroom, smoke, stretch, etc. prior to starting the next test session each participant will be 
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given a short balance test and then testing instruction will be given. Participants will be free to 
continue with the SRP process once they have completed their second test. 
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Appendix - E BrainScope CEO IDE Letter 




November 19, 2010 



(b)(6) 



Ph.D. 



CMeLiJi 

WW) 




Dear Dr.|(b)<6) 



The BrainScope Ahead M-100 device is a non-invasive, "non-significant risk" (NSR) device [see 21 CFR 812.2(b) 
and FDA Guidance entitled, "Significant Risk and Non-significant Risk Medical Device Studies"]. This generic type of 
device, designed and marketed for EEG signal acquisition and processing, falls under "Class II" per 21 CFR 
882.1400. FDA policy allows that EEG devices are specifically exempt from the need for an Investigational Device 
Exemption ODE) [see 21CFR812.2(c) and FDA Guidance for IRBs and CIs — 1998 Update at 
http://www.fda.aoviociohrthrbsidevices. ht ml). 

The BrainScope system consists of a handheld, battery operated device and a disposable non-invasive adhesive 
headset which contains electrodes that are similar to standard, off-the-shelf silver-silver chloride EEG electrodes. 
The data acquisition time for the BrainScope is 5 to 10 minutes total, depending mostly upon patient compliance. 
The device is intended as an assessment tool, not for continuous monitoring, thus the amount of time the electrodes 
reside on the patient's skin is minimal. The purpose of the clinical investigation is to collect brain electrical activity 
from human subjects. During clinical investigational use, the device will not provide any diagnostic or classification 
information and therefore will not impact upon patient care. 

In summary, the BrainScope Ahead M-100 device used in this study does not pose a significant risk to the study 
subjects. Therefore, the study of the BrainScope device may be considered a non-significant risk study. 



Sincerely, 



/ / 



Michael E. Singer, Ph.D. 
Chief Executive Officer 
BrainScope Company, Inc. 
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8120 Woodmont Ave. 
Suite 250 

Bethesda, MD 20814 



(240) 752-7680 
(800) 230-7573 



www.BrainScop 
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Appendix F - Site Impact Statements 



Date. 



IMPACT STATEMENT 



A Proje:: Title: A Comparative Study; ImPACT MIL versus AKAM4 TBI MIL for Acute 
5 Concussion 

6 



7 Principal Investigator: (b)(6) 

8 ' ' ! 1 

9 Scrv iasDcpartawriU Brook Ami)' Medical Center Department of emergency Medicine 
10 

1 1 Assistance Requested: Requesting ED staff to aid in identifying and referring those 

12 patients with mTBI to ANAM research staff for participation in. tie current study. Study 

13 information will bo given to the CD staff pertaining to inclusioit'eccluston criteria mid a 

14 member of the research team wilt be. available lo review the ICD, answer any questions 

15 pertaining to the study and schedule qjpointments as appropriate for the purpose of the 
Ifi study. 

17 

18 Total Number of Patients to be Studied: This study requires the participation of ous 

19 hundred concussed (mTBI) patients from four Army Medical Centers, Participants will 
?:i he recruited until the, total number of cauciissed/niTBI patients has reached one hundred, 
7 1 There is no set number of patients required per location. 



Ti Number of Patients per Month: There is no set number of patients required per month. 
?4 Datfi will be collected for a total of fom months (1 20 days). 



26 Length of Study: The study is expected to start in September 201 data collection is 

2t expected to take no longer than fom mouths (120 days) und analysis of data to take an 

28 additional six. months (130 days) after data collection is complete for a total research time 

29 of 1 months (300 days), 




25 



30 
31 
32 
33 
34 
35 



(b)(6) 



(b)(6) 



(b)(6) 



PhD.. LTC. MS (Clinical Neuropsychologist) 



Date 



37 
39 



4n □ Disapproved, cmnot support activity. 
42 -^Approved, no comment. 



•13 



44 □ Approved with cotrmenl. 
45 
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Dute; 



(b)(6) 



Date 



51 COL, MC 



52 FX 6 ) 

53 | 

54 
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IMt.Jvmm, 20 fit 



IMPACT STATEMENT 



j 

4 
J 
6 
1 
% 
9 

10 
El 
12 
iJ 
14 
IJ 

a 

n 
n 

»<3 
20' 
23 
22 
» 
24 
25 
2b 
11 
IS 
29 
JO 
it 
K 
13 
34 
35 

J? 

n 

4S 
41 
Al 
43 
44 
45 
46 



P«gert Title: A Comparative Study: ImPACT MIL versus ANAM4 TBI MIL for Acute 

Concussion 



J'tfineipal Investigator: 



:b)(6) 



Servicc/Dqwuaficnt; Carl R. Darnall flamy Medical Center Department ef Emergency 
Medicine 

Assistance Requested ; Requesting ED staff to a id in identifying and referring -thane 
patients with mTBi to- ANAM research staff for participation in dx-current -study. Study 
inforsrthiioti wiB'bejtven to tic ED staff pertaining- to inc]usi»'exclu«ion criteria mi a 
member of ihe research team will be available to review the ICD, answer-any questions 
pertaining \q Ih e &i udy and schedule appoi noncsts as -appropriate for the purpose o fth e 
study. 

Total Number of Patients lo be Studied: This study requires ihe participation of one 
hundred coftcrasedl (inTBf) patients from (our Army Medical Centers, Participants will 
be raeniited until the total number of eonctissuti/'mTCi p«tk«s has reached one hundred 
There is no set number of patients required per location. 

N umber of Patients per Month: There is no set number of patients required per month. 
Data wii I be collected for a told of four months: f 120 days). 

Length of Studj; The- study is expected to start in September 201 data colieetwn t$ 
expected to take no longer than four months (120 days) and- analysis of data 1o take an 
additional six mmhi iWQinyi) after dasa collection is complete for a total research time 
of 10 months (300 days), , 



(b)(6) 



mm 

(b)(6) 



svchologisi) Date . 



V 'Disapproved, c innot support activity. 

V Approved, no comment . 

V Approved w:ih comment. 



i -mi in 
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Dale: Jw*0$. jatO 




32 : (b)(6) 

33 

54 i 



Date / [ "J%W /0 
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Date- June 06, 2010 



IMPACT STATEMENT 



4 
5 
6 
7 
S 
9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 



Project Title: A Comparative Study: ImPACT MIL versus ANAM4 TBI MIL for Acute 
Concussion 



Principal Investigator: 



Service/Department: Ft. Hood Soldier Readiness Process Site 

Assistance Requested: Allow study staff AN AM test administrators to brief SRP soldiers 
prior to ANAM testing about the current study and recruit study participants. This may 
add an additional 40 minutes to the length of the participants testing time. 

Total Number of Service Members to be Studied: This study requires the participation of 
two hundred control (non-concussed) active duty service members from two active duty 
SRP sites. Participants will be recruited until the total number of control/non-concussed 
service members has reached two hundred. There is no set number of service members 
required per location. 

Number of Patients per Month: There is no set number of participants required per 
month. Data will be collected for a total of four months (120 days). 

Length of Study; The study is expected to start in September 201 data collection is 
expected to take no longer than four months (120 days) and analysis of data to take an 
additional six months (1 80 days) after data collection is complete for a total research time 
of 10 months n OOdflv sl. / , , 



(b)(6) 



Date 



■(b)(6) 

(b)(6) 



[P h . D.. LTC. MS (Cli nical Neuropsychologist) 



U Disapproved, cannot support activity. 



Approved, no comment. 



2 Approved with comment. 
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Dale 29-Nowmber- 20 1 & 



IMPACT STATEMENT 



■i f'wicei 'tills: A f smpaTutivt? Stmlv: lmPACl Ntt3. vrasus : ANAW4 TBI Mil, )ijc : tewts' 



7 .Principal liivoug-'iior; (b)(6) 
i Aswciiih* ijncs4it|s»li>r;| 



10 xrvke/i>ciiKi intent. Maiiln A/my Community Hospital Department of Eiuctgsitcy 
I r Mcskeinc 

12 

i* AsstviiiiiceHa^usiiiat: R,iX|iis;i»iing ('! J iri ztd in y««lify{ii|'iuj#f«li. , «ti!ig ; tl»<)«^ 

I* jwiivtHs witl» mTBI to W'AM rcwareb staff i\»r partttipatitm in.lbc wreOt slikly. Stud) •• 

1 5 informal wti will ix : § ivm wHm lit) sttfftsttaMsft.ftfa^ 

t<i irwnbemyf ibe nmir^f imm» will he jjvsiluhle ro revfcw.jht If*l\ twuRBBT : *wjr- i^nsf Hps 

11 iwriiiiawjd i« (Ik iiudy.and schedule appnintrncnis as Bppt»pr»ati : &r''!hf' parptse oi'ifc 
i% study. 

J» Total Kimihct Ht'Paik-ots w be Studied; This satcly requites the. p»rtid[»tj«i orient 

31 hundred i-onctissci (in I'Ull fwtkrts, front fivp Atmy MiMicul L'«i«eiv ParticipuMs will he 

12 ftx'tmivtl oiiiil-ilit" ii»tal number ioh-.iis.vciJ ni l til iwiwrrf* has iruciurd «nc JiiiiKlred, 
'"• >•>•' i > !us mj n-iir.ivf <.:>.iiii-;ii<. fU|iiiu-.' |vr Im.'./i.ni. 

2i Number, « Mmm per Mtmilu There is no so number pf psufcuis rcqtiucd-pcr nwnih* 
vvill tv . n|.'cck\l lor :i luLiI 1. 1 U».:r iiuwIk ( 120 J.nv) 



3 tj.'iigtli»>rsiini}': "J-Tms siutly »«kjK£t«Mi io- take m^ltmifesr titan four »ionttetI2<id8>*) : ffrKl 
!« Miafya«p|'4JiU,) to t,-Jvc an aJjiiicirwi six monik^TSOdajs} ate data eoltoion te 
.10 complet e fo r a re al reaamh. tirac .of t <> mm tbs ( 30*1 days). 



^1 



(b)(6) 



-si 

3-1 



(b)(6) 



[Jane }\ : 



(b)(6) 



v !)isaj>pttwe4 cannot mppLM atiivi',%, 




ApptoSfeJ widttatniucnt. 



45 
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Appendix G - Reportable Event Submission Form 



U S Army Medical Research and Materiel Command 
Office of Research Protections 
HQ, USAMRMC Institutional Review Board 

Reportable Event Submission Form 



Purpose: Use this form for the initial reporting of any study-related event that requires prompt 
reporting as per the "ResportsbMms of the Principal Investigator in Human 
Subjects Research Investigator Agreement," 

Directions: Place the cursor where you wish to type, and tab through the form, The completed 
form and any supporting documentation should be sent by email to 

[(b)(6) 



Date of this report: 



Person Reporting Event 

Name: 

fitlePostion/Associafion w* Study: 
Phone number 

Email address 

Protocol Information 

Protocol Number: 
Study Title; 

Name of Principal IrtyesSgabr: . 

Event Information 
Subject ID ft 
Date of Event 
Time of Event 
Location of Event 

Event type(s) Check all that apply 

□ Unanticipated problem involving risks to subjects or others 

□ Serious adverse event 

□ Death 

□ Protocol deviation that may affect the safety or rights of sublets and/or the integrity of the 
study 

□ Change to the protocol taken without prior IRB review to eliminate an apparent immediate 
hazard to research subject 

□ Incarceration of a subject 

□ Significant findings that might affect tie willingness of subjects toenroff or to continue to fete 
part 

[_] Complaint by subject or other 

□ Noncompliance with the regulations or requirements 

□ Pending compliance Inspection/Visit by the FDA, OHRP, or other governmental agency 

□ Other event 
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Brief Description of Event {who, what, w/jy) 



Initial Actions Taken 



Follow-up Actions to be Taken 



FOR INTERNAL USE ONLY, 
Report r«os«d by: 
Date and time report received: 
Report received ve 

□ Phone cal 

□ Email 

□ Fax 
Ratling 

Nana 



fteommendeef Acton 
Name: 



Recommended Action: 
Name: 



, Date. 
. Oale: 
.Dele: 



Wsfe 

Wfate 
Mate 



Recommended Action 
Concurrence of HO. fcRK «B Approval Aulhonly □ YesQ NoQ NA 



(Oats) 
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Appendix H - Individual Investigator Agreement - 



Department of Defense 
Human Research Protection Program 
DoD INDIVIDUAL INVESTIGATOR AGREEMENT 
Parti 

AGREEMENT INFORMATION 

This Department of the Defense (DoD) Individual Investigator Agreement describes the 
responsibilities of the individual who is engaged in human subject research and is not 
an employee of the assured institution, but is associated with the assured institution for 
the purpose of conducting research. This Agreement also describes the responsibilities 
of the assured institution. This Agreement, when signed, becomes part of the 
institution's Federal Assurance for the Protection of Human Research Subjects (e g., 
DoD Assurance or Department of Health and Human Services (DHHS) Fsderalwlde 
Assurance (FWA)). 



A. Name of Investigator; :(b)(6) i PhD 

B. Institution with the Assurance; 

Name: US Army Institute of Surgical Research 

DoD Assurance Number: DOD A20104 

DHHS FA'A Number [if applicable]: FWA00009672 

C. Scops; 

This Agreement applies to all research performed by this Investigator and supported by 
the Institution with the Assurance, unless specified below. 

Limitation of Scape (if applicable): 

This individual I nvestigator agree ment will apply to approved protocols 
conducted by Dr |(b)(6) [ until this agreement is rescinded. 



D, Effective Date: 

This Agreement is effective as of the date signed by the DoD Component Designated 
Official and expires on the date listed in Part 4, paragraph D. 



1 
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Part 2 

INVESTIGATOR RESPONSIBILITIES 
As the Investigator named above, h 

A. Have reviewed; a) The Belmont Report: Ethical Principles and Guidelines for the 
Protection cf Human Subjects of Research; b) the U.S. Deparimenl of Defense (DoD) 
regulations for the protection of human subjects at 32 Coda of Federal Regulations, Part • 
219 (32 CFR 219) and DoD Directive 3216,02; c) the Assurance of the institution 
referenced above; d) the DoD Component policies identified in Part 3 of the DoD 
Assurance (if applicable); and e) the relevant institutional policies ancl procedures for 

the protection of human subjects. 

B. Understand and accept the responsibility to comply with the standards and 
requirements stipulated in Hie above documents and to protect the rights and welfare of 
numan subjects involved In research conducted tinder this Agreement 

C. Will comply with all other applicable federal, DoD, international, state, and local laws, 
regulations, and policies that provide protections for human subjects participating in 
research conducted under this Agreement 

D. Will complete any education and training required by the Institution and the IRB prior 
to initiating research covered under this Agreement (attach documentation). 

E. Will abide by all determinations of the Institutional Review Board(s) (RB) designated 
under the institution's Assurance and will accept the final authority and decisions of the 
IRB, including but not limited to directives to terminate my participation in designated 
research activities. 

F. Will not enroll subjects or start research activities under this Agreement prior to its 
review and approval by the IRB and the Institution. 

G. Will comply with requirements from the IRB when responsible for enrolling subjects, 
to include Detaining, documenting, and maintaining records of informed consent for 
each such subject or each subject's legally authorized representative as required under 
DoD regulations at 32 CFR 219. 

H. Acknowledge and agree to cooperate with th# IRB for initial and continuing review, 
report for the research referenced above, and provide ail information requested by the 
IRB or institution in a timely fashion, 

I. Will seek prior IRB review and approval for all proposed changes in the research 
except where necessary lo eliminate apparent immediate hazards to subjects or others, 

J, Will report immediately to the IRB a) unanticipated problems involving risks to 
subjects or others and b) serious or continuing non-compliance 



2 
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K. Will comply with recordkeeping requirements for research protocols referenced 
above. 

L. Will make all other notifications as specified by the IRB and the Institution. 

M. Acknowledge my primary responsibility for safeguarding the rights and wetfare of 
each research subject, and that the subject's rights and welfare will take precedence 

over the goals and requirements of the research. 



Part3 

ASSURED INSTITUTION'S RESPONSIBILITIES 

This Institution will apply the terms of its assurance lo the Investigator and the research 
as specified in the scope of this Agreement, Part 1. 



Part 4 . . 

AGREEMENT BETWEEN AN INVESTIGATOR AND AN ASSURED INSTITUTION 



The Investigator or an official of the assured Institution may unilaterally terminate this 
agreement upon written notification to other signatories. 

A. Investigator: 

i understand my responsibilities as described in this Agreement and the policies 
referenced in Part 2A above, I acknowledge and accept my responsibility for protecting 
the rights and welfare of human research subjects and for comptying with all applicable 





1(b)(6) 




Signature: 




Name: 


(b)(6) 


PhD 



Date: 



£off 



RanWQrade: NSPS YA-03 
Title: Clinical Neuro psychologist 



Telephone number: K b )(6) 

, . Hh\m\ 



FAX number: I^L 
Email addressPIM 



Mailing Addressl (b)(6) 

(b)(6) 



1 Ph.D., (Clinical Neuropsychologist) 
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B. Acknowledgement by Investigator's Employer (or DoD Supervisor If DoD 
Employee): 



; am aware that my employee is entering into this agreement. 

Date: \°l W&AT II 



(b)(6) 



Signature: 



Name:F 6 > 
R ank / Grade: COL 

(b)(6) 



DPT, OCS 



C. Institutional Official of the Assured Institution: 

Acting in an authorized capacity on behalf of this Institution and with an understanding of the 
Institution's responsibilities under the Institution's Assurance, I will provide oversight of the 
Investiga tor and the rese^ftoonduetgrpnder this Agreement. 

Signatur/^ Date: MAR 2 3 2011 



Name:p )(6) 

Rank/Grade: Colonel, Medical Corps 
Title; Commander 



Telephone number:, ' b ^ 6 .L 
FAX number- (b)(6) 



Email add'resspHS) 



Mailing Address: ( b X 5 ) 



4 
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Appendix I - BrainScope Scientific Overview 




Scientific Underpinnings 
March 1, 2011 

Confidential 
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1* Confidentiality 

i 

THIS DOCUMENT: CONTAINS CONFIDENTIAL, PROPRIETARY AND/OR TRADE 
SECRET INFORMATON OWNED BY BRAINSCOPE COMPANY, INC. 
(BRAINSCOPE). 



ANY PERSON ACCEPTING THIS DOCUMENT AND/OR INFORMATION AGREES 
TO MAKE NO DISCLOSURE, USE OR DUPLICATION THEREOF EXCEPT AS 
AUTHORIZED IN WRITING 8¥ THE BRAINSCOPE MANAGEMENT. UPON 
REQUEST OF BSC, THIS DOCUMENT MUST BE RETURNED OR DESTROYED. 

The BrainScope Ahead™ M-100 System is an investigational Device only, for 
use only by qualified personnel, and the use of the device remains limited by 
U.S. Federal Law to investigational uses only, BrainScope makes no 
representations regarding the device's safety or efficacy. : 
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